1-13 活動中の活火山で変動が観測されないことについて (セッション1: 地震・火山) by Aoki, Yosuke
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Inflation and deflation of a volcano 
Semeru, Indonesia 
Iguchi et al. (JVGR, 2008) 
Asama (Aoki et al., GSL Spec. Pub., in review) 
Yellowstone 
(Chang et al., GRL, 2010) 
Volcanoes with ground-based 
instruments are limited.  
Volcano deformation with InSAR 
Etna (Lundgren et al., JGR, 2003) 
Piton de la Fournaise (Fukushima et al., JGR, 2010) 
Kirishima 2011 
“Workhorse” approach to  
volcano deformation 
 Pritchard & Simons  
(Nature, 2002; GSA Today, 2004) 
 An effective way to study volcanoes with poor 
ground-based instruments. 
 
 Can be used as a pilot study for future ground-
based observations. 
Fournier et al. (G3, 2010) 
No deformation detected by InSAR (1/2) 
Suwanose  
(9 Apr. 2010 – 25 Aug. 2010) 
NASA Earth Obseravatory, 12 June 2009 
27 Jun. – 12 Aug. 
2009 
Sarychev 
No deformation detected by InSAR (2/2) 
Sakurajima, 17 Feb. – 20 Nov. 2010 
896 explosions in 2010 
Pococatepeti  
mean velocity  
(Pinel et al., JVGR, 2011) 
Soufrière Hills 
Fournier et al. (G3, 2010) 
Observations in andesitic volcanoes are 
more challenging than basaltic 
volcanoes.  
Why andesitic?    
Source of uncertainties 
 Decorrelation by vegetation – L-band SAR (e.g., ALOS) does a very good 
job. 
 
 Temporal aliasing – inflation and deflation occur within the recurrence 
interval.  
 
  Shadow and layover – higher viscosity magma  
in andesitic volcanoes results in steep topography,   
subjected to shadow and layover.  
 
  Tropospheric delay – often correlated with altitude, especially in 
stratovolcanoes.  
 
 Volcano deformation is often correlated with altitude with a pressure 
source right beneath the summit vent, resulting in a difficulty in separating 
deformation and tropospheric signals.   
What to do? 
 Time-series analysis (PS-InSAR, SBAS, etc) to reduce 
tropospheric signals.  
 
 Estimating tropospheric signals with in-situ meteorological 
data? 
 
 Combining ascending, descending, right-looking, and left-
looking (ALOS-2) interferograms to measure three-dimensional 
displacement field.   
 
 Rigorous assessment of uncertainties enables us to evaluate 
the minimum depth, minimum volume, etc. of magma supply.   
Shape of magma reservoir 
Vertically elongated              Sphere                   Horizontally elongated 
∆P ∆P ∆P 
σ3 
σ3 
 Pressurization of a vertically elongated spheroid gives smaller surface 
displacements than that of a sphere or horizontally elongated spheroid. 
 
 Expect relatively extensional stress field if a vertically elongated spheroid 
exists as a pressure source.  
Magma convection 
Shinohara (Rev. Geophys., 2008) 
 Buoyancy-driven convection in the conduit.  
 
 If the magma viscosity is so low that magma is decoupled with the host 
rock, persistent degassing without significant deformation is possible.  
Deformation by conduit flow 
 Flow-induced displacements are 
small.  
 
 It is probably possible to degas 
persistently without significant 
deformation.  
Albino et al. (JGR, 2011) 
Summary 
 Many volcanoes show no observable deformation during their active 
periods.  
 
 Rigorous assessment of uncertainties will enable us to give a constraint 
on the maximum volume (rate) of magma accumulation.  
 
 Time-series analysis will enable us to observe small deformation that are 
previous unobserved.  
 
 It is very important to measure three-dimensional displacement field 
through combining ascending, descending, right- and left-looking images 
(ALOS-2 equips with right- and left-looking radars!).  
 
 Volcanoes with surface activity but no observable deformation tend to be 
in extensional tectonic settings?  
 
 Magma convection in the conduit may cause persistent degassing without 
significant deformation in open-conduit volcanoes.  
